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[57] ABSTRACT 

An image information print system has a reception task for 
receiving data containing print information input from a host 
computer, a job language interpretation task for interpreting 
the data, a print data analysis task for converting the format 
of the print information to prepare intermediate print 
information, memory means for storing the data and the 
intermediate print information, and a print management task 
for issuing a print execution instruction based on print 
specifications of print information contained in the data 
according to interpretation of the job language interpretation 
task and converting the intermediate print information into 
bit image data and executing print based on the print 
execution instruction. 

19 Claims, 13 Drawing Sheets 



INTERMEDIATE PRINT INFORMATION 



BAND 1 



BAND 2 



BAND 3 



BAND 4 



BAND n 




BAND IMAGE A 



BAND IMAGE B 



08/19/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 1 of 13 



6,104,498 




08/19/2004, EAST version: 1.4.1 



U.S. Patent Aug. 15, 2000 Sheet 2 of 13 



6,104,498 



FIG. 2 




08/19/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 3 of 13 



6,104,498 










—I 






o 




o 


dc 




DC 


NT 




o 








LU 






GIN 










LASE 
MOD 


LU 





TV 



Ty- 



co. 



CO 

CD 



\7 

1X1 

LUO 
h-CC 

25 



Iz 



CO . 



_l 

o 



O => 
oo 

^ o 



in 



_lz_ 

< 
o 



iz 



in 



=dOC 
< CO 



ZD 
CL 
O 



CD 



2y 



o 

DC 
JO 
< ^ 



DC DC 
LU O 

<oc 

CC LXJ 
<2 
X LU 
OO 



7\ 



Iz 



7Y 

iz 



o 

cc 



08/19/2004, EAST Version: 1.4.1 



U.S. Patent Aug. is, 2000 sheet 4 of 13 6,104,498 



FIG. 4 



INTERMEDIATE PRINT INFORMATION 



BAND 1 



BAND 2 



BAND 3 



BAND 4 



BAND n 




BAND IMAGE A 
BAND IMAGE B 



FIG. 5 



13a 







1 
J 







13b 




08/19/2004, EAST version: 1.4.1 



U.S. Patent Aug. 15, 2000 Sheet 5 of 13 6,104,498 



FIG. 6 

EXAMPLE 1: 1,2,3, 4, ,,,N 

EXAMPLE 2: Js{ M { 1,2,3,4, ,,, N }}Je 

EXAMPLE 3: Js{ M {1, 2, 3, 4, , , , Na}, { 1,2, 3, 4 , , , , Nb}, , , , { 1, 2, 3, 4, , , , Nx}} Je 
EXAMPLE 4: Js { Js { M {1 , 2, 3, 4, , , , Na } } Je, , , , Js { M { 1 , 2, 3, 4, , , , Nx } } Je } Je 
EXAMPLE 5: M { 1, 2,3,4, ,,, N }M 

EXAMPLE 6: M {{ 1, 2, 3, 4, , , , Na}, { 1, 2,3, 4, , , , Nb), , , , { 1, 2,3, 4, , , , Nx} } M 
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IMAGE INFORMATION PRINT SYSTEM 
AND METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an image information print 
system such as a printer and an image information print 
method for processing print information input to the print 
system and printing on storage media. 

2. Description of the Related Art 

A conventional printer repeats steps of receiving print 
information sent from a host computer, storing it in a 
predetermined location, converting the format of the print 
information to generate intermediate print information, stor- 
ing the intermediate print information in a predetermined 
location, converting the intermediate print information into 
image data, storing the image data in a predetermined 
location, and printing the stored image data in the storage 
order in page units. Therefore, to test print of only the first 
page, it is necessary to input such a command to the host 
computer and transmit print information of only the first 
page to the printer. To print more than one copy of the same 
document, print information of such a duplicate portion 
needs to be transmitted from the host computer. For 
example, to use a reverse order print mode, print information 
needs to be transmitted in the reverse order from the host 
computer. 

In any way, how the printer prints depends completely on 
how the print information is transmitted by the host 
computer, and changing the print specifications such as 
reversing the print order or performing a test print of only 
the first page is not possible after the print information is 
transmitted. 

Some conventional printers are provided with a face-up 
paper discharge unit, a face -down paper discharge unit, a 
sorter paper discharge unit, etc., as a paper discharge unit. 

The face-down paper discharge unit, which discharges 
paper with the print face of a recording medium down, 
enables the print result of N pages to be sorted in the page 
order. 

The face-up paper discharge unit, which discharges paper 
with the print face of a recording medium up, places the print 
result of N pages in the reverse order to the page order. 

The sorter paper discharge unit, which has, for example, 
P paper discharge ports, enables the host computer to specify 
paper discharge ports for printing. Thus, M copies of an 
N-page print can also be printed. 

The sorter paper discharge unit also enables printing with 
face-down paper discharge. In this case^ the first page is 
discharged to the first to Mth paper discharge ports one sheet 
to each port, next the second page is discharged to the first 
to Mth paper discharge ports one sheet to each port, . . . last 
the Nth page is discharged to the first to Mth paper discharge 
ports one sheet to each port, whereby M copies of the 
N-page print sorted in the page order can be provided. This 
will be discussed specifically as follows: 

FIG. 2 shows an example of a sorter paper discharge unit, 
which will be hereinafter abbreviated as the sorter. Infor- 
mation sent from a host 1 is processed by a controller 7 and 
is printed on paper 13 by an engine 11, and the paper is sent 
to a fixing roller 20. The paper 13 passing through the fixing 
roller 20 is diverted by a face up/down switch 34 to a face-up 
tray 31 if face -up print is executed or to the sorter 30 if 
face-down print is executed. 

For face-down print, the sorter 30 can be used in various 
manners; here, the operation of the sorter 30 when the 
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number of copies is specified will be discussed. For 
example, to make five copies of a print consisting of N 
pages, the paper of the first copy of the first page of the 
N-page print is discharged to a bin 32a, the paper of the 

5 second copy of the first page of the N-page print is dis- 
charged by a switch 336 to a bin 326, . . . , and the paper of 
the fifth copy is discharged by a switch 33e to a bin 32e. 
Next, the paper of the first copy of the second page of the 
N-page print is discharged to the bin 32a, the paper of the 
second copy of the second page of the N-page print is 
discharged by the switch 336 to the bin 326, . . . , and the 
paper of the fifth copy is discharged by the switch 33e to the 
bin 32e. When the steps are repeated until the fifth copy is 
printed, all print is complete. Thus, five copies of the N-page 
print are made on the bins 32a-32e. 

15 On the other hand, to print one copy of an N-page print 
in a face-up paper discharge mode using a sorter paper 
discharge unit, an N-page print sorted in the reverse order to 
the page order is made because paper is discharged with the 
print faces of recording media up as described above. Thus, 

20 the operator must resort the print result in the page order 
after print. 

Also, the sorter paper discharge unit is expensive and 
large and occupies a large installation area. 

25 Further, when the sorter paper discharge unit has P paper 
discharge ports, if P<M, print needs to be executed sepa- 
rately integer [(M+P-l)/P] times, and takes time. This 
means that although the 6 -stage sorter is shown in the 
example in FIG. 2, the host 13 must send print information 

3Q to the printer repeatedly [(M+6-l)/6] times if the number of 
copies M becomes seven or more. 

Printers having no sorter paper discharge unit for the 
reasons as described above are also known. In this case, to 
attempt to print M copies of an N-page print, normally a host 

35 computer transmits print information to a printer in the order 
of M copies of the first page, M copies of the second 
page, . . . , M copies of the Nth page, and the printer prints 
M copies of the first page, M copies of the second 
page, . . . , M copies of the Nth page in order. 

40 In this case, however, the operator must resort the print 
media of M copies each consisting of N pages taken out 
from the paper discharge ports so that the first to Nth pages 
sorted make up one copy for convenience of distribution of 
the copies. 

45 This problem becomes furthermore serious when M cop- 
ies of a print made up of a group consisting of Na, Nb, 
Nc, . . . , Nx pages (Na, Nb, Nc, . . . , Nx are integers of 1 
or more independently of each other) are made. That is, to 
make M copies of a print made up of (Na+Nb+Nc+ . . . +Nx) 

50 pages, one copy consisting of 1, 2, . . . , Na, one copy 
consisting of 1, 2, ... , Nb, one copy consisting of 1, 
2, . . . , Nx must be taken out from M copies of the first page, 
M copies of the second page, . . . , M copies of the Nath page, 
M copies of the first page, M copies of the second 

55 page, . . . , M copies of the Nbth page, . . , , M copies of the 
first page, M copies of the second page, . . . , M copies of 
the Nxth page printed in order for finally providing M copies 
of one distribution unit (Na+Nb+Nc+ . . . +Nx). 
Then, to eliminate the complicated procedure, a method is 

60 proposed wherein output of repeating printing of print 
matter of pages 1-N M times or output of repeating printing 
of print matter of (Na+Nb+Nc+ . . . +Nx) pages consecu- 
tively M times is performed from a host computer to a 
printer. 

65 However, this method involves a problem that it takes 
much time as compared with the method using the sorter 
paper discharge unit. 
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This problem also means that to print more than one copy language interpretation means detects a first start job com- 

of a print made up of more than one page, any other mand and a last end job command from among the data and 

operation cannot be executed over a long time in the host recognizes print information sandwiched between the start 

computer which does not accept another command until the an d en d job commands as a cluster of print information. 

printing is complete. . 5 i n a sixth form of the invention, in the image information 

<tfthe^s^£ print system in any of the first to fifth forms, the print 

^spp^rVjiction print information is sent by background specifications comprise at least one ^totted out of a ^ 

processing until the printing of more than one copy is consistin f confidcmial ^ reverse . order prin * J t 

complete, thus the printing speed of the printer lowers and . , , , • . j j • ■ 

the operation of the host computer also slows down because 10 P n f nt ' multl P le " C0 Py P™t> and command wait print, 

of the background print processing. In a seventD form of the invention, in the image infor- 

Further, even if the method is used, the problem that in the matlon P nnt s * m m ** *Mh form, a desired print form 

face-up print mode, the resultant print pages must be f D * specified for stored intermediate pnnt information 

resorted in the order of the first page to the Nth page stiU from the , host com P uter lf the P nnt ^pecificaUons indicate 

remains unsolved. 35 command wait V™*- 

In an eighth form of the invention, the image information 

SUMMARY OF THE INVENTION print system in the sixth form mcludes input means 

It is therefore an object of the invention to provide an through which desired print specifications can be specified 
image information print system and an image information for stored intermediate print information if the print speci- 
print method which enable print specifications to be change d fications indicate command wait print, 
e vrn after nrint informati o n is transmitted to a printer and In a ninth form of the invention, the image information 
eliminate the^need for t ransmitting all print information p rfnt system in any of the first to eighth forms further 
when th e ^n^specificalic^S-aie^rhanff rrl It is another includes paper discharge face specification means for speci- 
6bject ot the invention to provide an image information print fying face -down or face-up paper discharge, wherein the 
system and an image information print method which can ^ print management means determines a conversion process- 
provide a desired number of copies of a desired print in a ing procedure of the intermediate print information stored in 
desired page order in the minimum time with the minimum the storage means into bit image data so that a print provided 
labor without using a sorter paper discharge unit. as a result of printing is sorted in a desired page order in 

To the ends, according to a first form of the invention, response to paper discharge face information provided by 
there is provided an image information print system com- 3Q the paper discharge face specification means, 
prising means for receiving data containing print informa- In a tenth form of the invention, the image information 
tion input from a host computer, job language interpretation print system in any of the first to eighth forms further 
means for interpreting the data, format conversion means for includes paper discharge face specification means for speci- 
converting a format of the print information to prepare fying face-down or face-up paper discharge, wherein the 
intermediate print information, means for storing the data 35 print management means detects information indicating 
and the intermediate print information, print management face-down or face-up paper discharge provided by the paper 
means for issuing a print execution instruction based on discharge face specification means before reception of print 
print specifications of print information contained in the data information from the host computer and if conversion pro- 
according to interpretation of the job language interpretation cessing of intermediate print information into bit image data 
means, and print execution means for converting the inter- 4Q may be performed in a print information reception order in 
mediate print information into bit image data and executing response to the paper discharge face information, converts 
print based on the instruction of the print management the intermediate print information into bit image data in 
means. desired units without waiting for a cluster of intermediate 

In a second form of the invention, in the image informa- print information to be stored in the storage means, or if the 

tion print system in the first form, the storage means consists 45 intermediate print information is converted into bit image 

of a RAM and auxiliary storage means, and the image data in an order reverse to the print information reception 

information print system further includes storage manage- order, waits for a cluster of intermediate print information to 

ment means for determining which of the RAM and the be stored in the storage means before starting conversion of 

auxiliary storage means the data and intermediate print intermediate print information into bit image data, 

information are to be stored in. 50 According to an eleventh form of the invention, there is 

In a third form of the invention, the image information provided an image information print method comprising the 

print system in the first or second form further includes steps of receiving data containing print information input 

capacity limit recognition means, while data containing print from a host computer, interpreting the data, converting a 

information is being received at the reception means, if format of the print information to prepare intermediate print 

intermediate print information prepared from the print infor- 55 information, storing the intermediate print information in 

mation and stored in the storage means exceeds a predeter- storage means, issuing a print execution instruction based on 

mined capacity, the capacity limit recognition means sets the print specifications interpreted, and converting the intermc- 

intermediate print information stored before the intermedi- diate print information into bit image data and executing 

ate print information exceeds the predetermined capacity as print based on the issued instruction, 

a cluster of intermediate print information and informs the 60 According to the invention, various print specifications 

print management means of the fact. can be easily selected and print can be executed in various 

In a fourth form of the invention, in the image information forms without the need for operation from the host com- 
print system in any of the first to third forms, the predeter- puter. 

mined capacity of the capacity limit recognition means is a For example, even to execute copy print of more than one 

storage capacity limit of the storage means. 6 5 copy of more than one page, the host needs to send print 

In a fifth form of the invention, in the image information information to the printer only once, so that the communi- 

print system in any of the first to fourth forms, the job cation time with the host can be shortened, resulting in 
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shortening of the host release time, enabling the operator to a^yjdeo into rf ace. ^ The-contr j 

start another job earlier than was previously possible. Since Cforpgrammed~ micr ocomputer, 

the print information reception time from the host can be ( jnjetyi'eilngieceph^ 1. prepari^ihter- 

omitted, the image information print system can print in a mediate print InfbrmatioTTof'airima'ge to be printed, and 

short time for making multiple copies. 5 sending the intermediate print information to the video 

Print information sent from the print driver of the host is interface 9 as bit map data at the same time as print starts, 

received at the printer and is converted into intermediate anc * controlling the timing of the print operation performed 

print information, which then is stored. When a cluster of the by the engine 11. 

intermediate print information is stored, the intermediate The engine 11 comprises a mechanism 15 for transporting 

print information corresponding to the first or last page is 10 paper 13, a charger 22, a laser exposure device 16, a 

expanded into a bit image in response to the face-down or photosensitive drum 17, toner 12, a developing unit 14, a 

face-up paper discharge mode, whereby a print is always transfer roller 18, a cleaner 19, a fixing roller 20, and an 

provided in the correct page order. offset paper discharge unit 21. It performs a sequence of 

print processing of timing control of the controller 7, bit map 

BRIEF DESCRIPTION OF THE DRAWINGS is data preparation of images, engine control, etc. 

In the accompanying drawings: When Panting is started, the photosensitive drum 17 is 

FIG. 1 shows an image information print system applied C !* ar f d f at a negative potential by the charger 22 and an 

♦ a. • r electrostatic latent image is formed on the photosensitive 

to the invention; , . . ° . - , , , r .. , 

drum 17 by vertical scanning of the photosensitive drum 17 

FIG. 2 shows a conventional image information print 20 and by horizontal scanning of a laser beam scanned crossing 

system having a sorter; me rotat i on direction of the photosensitive drum 17 by the 

FIG. 3 is a block diagram of a controller of the image laser exposure device 16, whereby charges disappear on the 

information print system applied to the invention; surface of the photosensitive drum 17 to which the laser 

FIG. 4 is an illustration to explain block processing of one beam is emitted and the charge potential is held in portions 

page; 25 to which the laser beam is not emitted. Thus, toner of the 

FIG. 5 is an illustration to show an offset paper discharge developing unit 14 having negative charges is attracted only 

unit of the invention* t0 tne P ort i ons 00 tDe photosensitive drum 17 exposed to the 

™« .„ . V. t , j , r t , c laser beam and the electrostatic latent image is visualized by 

FIG. 6 is an illustration to show data format examples of 4l _ - ° 3 

. . r . f iL - the developing unit 14. 

pnnt information of the invention; 30 

„^ . . j., • , • * Next, the toner on the photosensitive drum 17 is trans- 

FIG. 7 is an illustration to show intermediate pnnt infor- M {Q {hc transfcr ^ lg ^ untransferTed 

mation saved in storage means in the mvemton; t0Qer Ttmaitiing 0 ' n the paotoS e ns i ti ve drum 17 is cleaned by 

FIG. 8 is a flowchart to show a process flow (upstream) tne c i ea ner 19 after the termination of the transfer, and the 

of the controller of the invention; photosensitive drum 17 prepares for the next charge process. 

FIG, 9 is a flowchart to show a process flow (downstream) 35 Upon completion of the transfer step, the fixing roller 20 

of the controller of the invention,^_ fixes the toner on the paper thereon by pressure and heat. 

FIG. lO^a-oiai^It^ of one page is now complete, 

-conjno^rjo^^invention; 7 Here, the offset paper discharge unit 21 can discharge 

"TTcTll is a charHo show an example of a process flow 40 paper to positions 13a and Ub as desired according to^ > UA^&l^^^ 

of the controller of the invention; specification as shown in FIG. 5. \X j J 

FIG. 12 is a flowchart to show a print processing flow of ^ printer 3 has connection means 25 for mounting an J 

the invention* auxiliary storage, whereby more print information can be 

it ' a ■ * -n r stored in the printer and even a print consisting of a larger 

FIG. 13 is a flowchart to show a print processing flow of , c r . . , \ T M . 5 • j 

the invention* 45 num * 3er °f P a S es can De provided easily in any desired page 

* order. 

FIG. 14 is a flowchart to show a print processing flow of , n ^ embod iment, a storage system may be ^ 

e invention, an tQ gave intermediate print information in an external auxil- 

FIGS. 15(A) and 15(B) are flowcharts to show a print f a ry storage 45 simply if the available memory capacity of 

processing flow of the invention. 5Q a ram 44 becomes small, as shown in FIG. 7, which shows 

DETAILED DESCRIPTION OF THE that the RAM 44 and the auxiliary storage 45 are virtually 

™™«™ wr . xrro one body when viewed from the controller 47 and mterme- 

PREFERRED EMBODIMENTS . r . . r . . . t t , . 

diate print information is written into the virtual memory 

FIG. 1 shows a schematic configuration of a printer of one (storage) in sequence. Which of the RAM 44 and the 

embodiment of an image information print system of the 55 auxiliary storage 45 the intermediate print information is to 

invention. be saved in may be determined so that the data can be saved 

In the figure, a printer 3 is connected to a host computer and consumed efficiently by considering the difference 

(host) 1 via an interface 5 and receives description data of between the read time and the write time caused by the 

images to be printed and various control commands, which difference between the RAM 44 and the auxiliary storage 45, 

will be hereinafter referred to as print information, from the eo tDe P 1 ™ 1 information transfer rate from the host, the print I - 

host 1. However, they also contain declaration commands of information processing (print information analysis to print _*^ > ^ 

the start and end of a print job as shown in FIG. 6. The execution) speed at the printer, and any other factors. This CFy U** 

interface 5 of the printer 3 to the host 1 generally is called topic will be discussed later. ; 

a host interface. FIG. 3 is a block diagram of the cont roller 7. The V] ^ 

Pnie~inleroaT^^ the printer 3 can be roughly "65 operation will be discussed with referenceloTTGS? 1 and 3. 

divide^into^controller 7 and ~an~engine^ll. An interface In synchronization with a clock signal generation circuit 

between the controller 7 aruJ the engine 11 generally is called 46, a CPU 40 executes an instruction read from a ROM 41 
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and controls the entire controller. When an emergency 
process (not shown) such as an interrupt is requested, the 
interrupt service is executed with the current state held and 



printer. Example 2 is a data format containing a command 
declaring the start of a print job (start job Js), a command 
declaring the end of the print job (end job Je), and a numeric 



upon completion of the interrupt service, the interrupted \ value M indicating an argument specifying the number of 

operation is resumed/^lTROh^Xstorej^ y> P^nt copies in addition to print information consisting of 

non^datarfomsTet^^ description data of images to be printed and various control 

^PiMHnformation sent from^a~fcsrcom^teF42^s^tored commands. Example 3 is a nested structure of the data 

rthrou gh^interfa^ format in Example 2; one job is made up of a plurality of 

m:t heitAM-44:_: ^^ P rint informati on groups (for example, Na is header paper, 

contents and converts the^c^tents-mto^ntermediate-print 1( J Nb is an envelope, Nc is letter A, . . . ) and M copies of them 

information fitted for print of the engine 11. For the inter- are specified. In Example 4, which is similar to Example 3, 

mediate print information, a printed image is divided into one job is formed by collecting a plurality of small jobs each 

bands as shown in FIG. 4 and stored in the RAM 44 of with specification of M copies. In Example 5, M indicating 

storage means in band units. me number of copies is also used as Js and Je indicating start 

CUpblTcompletion-o^ and end declarations of a print job instead of them, whereby 

temedWprmi^fo a cluster of J obs and the number of copies can be seen at a 

rprint^Qi^tru^ time - In Example 6, M is used to represent the same data 

Kengine-contrblfc^^ case, first the format as m Example 3. 

intermediate printlnformatibVof bandsTand 2 is converted In the data formats as in Examples 5 and 6, the commands 

on band images A and B and the conversion result is 20 declaring the start and end of a print job and a numeric value 

temporarily saved in an image buffer existing in the RAM specifying the number of copies are all Ms, In Examples 

44, then a wait is made for a DMA 51 to start. When the I/O 1-6, specification of the number of copies is taken as an 

control circuit 48 senses that paper has come to a predeter- example; for example, a confidential print command, a 

mined position, the DMA 51 starts the operation and sends command wait print command, a reverse order print 

the bit image on the band image A via the video interface of 25 command, a test print command, etc., can be contained in 

the engine to a laser beam modulation circuit 47 for forming job commands. 

an electrostatic latent image on the photosensitive drum 17. A method of providing M copies of a print consisting of 

Dpon-completion of sending-me-bit image^on the iband N pages in Example 2 will be discussed, 

imaging When print information is sent from the host 1 in the order 

conv^ed-on4he-ba1adl of Js{M{ 1,2,3,4, . . . ,N}}Je, the controller 7 stores the print 

^SeMnjgj^ in the RAM 44 or the auxiliary storage 45 as 

prinCinfo^matiojro^ intermediate print information. When the end job comes, the 

Br.This process is continued until completion of one page, controller 7 starts a conversion process into a bit image. At 

and print of one page is complete. At this time, text infor- ^ this time, the process start order is switched depending on 

mation is copied to the band image A or B by a character the face -down or face-up paper discharge mode. This means 

generator 50 as required. that conversion of the print information corresponding to the 

The image information print system stores the interme- first page is started in the face-down mode or conversion of 

diate print information in a compression format to increase the print information corresponding to the last page is started 

the storage efficiency of the RAM 44 and the auxiliary 4Q in the face-up mode. 

storage 45. In this case, a program required for data com- The user may be able to select the face-down or face-up 

pression and a program required for decompressing the p aper discharge mode through a user interface of the printer 

compressed data are both stored in the ROM 41. Several driver, a control panel of the printer etc.,; alternatively, if a 

compression formats are possible, but the compression tray specified by a sensor, etc., can recognize the face-down 

format does not characterize the invention and therefore will 45 or f aC e-up paper discharge mode, control can also be per- 

not be discussed here. formed so as to automatically specify whether conversion 

In the first embodiment of the invention, print information into a bit image is performed in the print information 

sent from a printer driver of the host is received at the printer sending order or its reverse order. To set the paper discharge 

and is converted into intermediate print information, which mode through the user interface of the printer driver, the 

then is stored. When a cluster of the intermediate print 50 mode may be recognized from the face-down or face-up 

information is stored, a print can always be provided in the paper discharge mode specification information contained in 

correct page order by expanding the intermediate print print information. To set the paper discharge mode through 

information corresponding to the first or last page in the control panel of the printer, etc., setting of the mode may 

response to the face-down or face-up paper discharge mode be stored for the controller to reference the stored informa- 

into bit images. 55 tion as required. For the system to automatically determine 

In the invention, the print information sent from the the paper discharge mode, the currently available tray may 

printer driver of the host may be sent to the printer in the data check whether the paper discharge mode is face-down or 

format as shown in FIG. 6. Here, the print is made up of N face-up by a mechanical sensor, eta. In any way, such 

pages (also containing Nx), Js and Je are a start declaration discharge paper face specification or recognition means is 

and an end declaration of a print job, M is the number of 6 0 provided, whereby bit image conversion order control and 

copies, and { } indicates the effective range of M, Js and Je. print output order control can be performed accordingly. 

Example 1 provides the most primitive data format in When a block of 1, 2, 3, 4, . . . , N is prepared, the 

which a code indicating the data end, such as FF code, is controller 7 switches the offset paper discharge 21 to the 

entered at the end of print information consisting of descrip- opposite position, thereby giving an offset. If M is two or 

tion data of images to be printed and various control 65 more and more than one copy needs to be printed, the 

commands. Example 2 and the later are effective when more operation of again expanding the intermediate print infor- 

advanced control can be performed between the host and the mation stored in the storage means into a bit image is 
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repeated M times, thereby eliminating the need for repeating to step_S25_ancL p rint is re peated. If-the.number of copies.is 

M times an instruction for outputting a print consisting of £reachedrafl~mformauon-reTd~fo 

pages 1-N from the host to the printer as with the conven- pr inted 4s-deleted~fronr the stora gejjgeans^at^step S39! A 

tional printer driver. The host needs only to once transmit the check is made to see if print is executed because of memory 

print information for outputting the N-page print and a 5 shortage at step S40. If YES is returned, the number-of- 

numeric value indicating the number of repetitions, so that copies counter Mx is again set and P and F are initialized to 

the time to releasing the host can be shortened. receive the remaining information at step S41, then control 

If the resultant prints are taken out in the offset units, M returns to step S12 to continue receiving information. If 

copies of the N-page print printed in the order of 1, 2, 3, memory shortage does not occur at step S40, all print 

4, . . . , N can be provided. Since a large value can be taken 10 processing is complete. 

as the number of copies M because there is no restriction on Next, Example 3 in FIG. 6 will be discussed. M copies of 

the sorter from the number of trays, an economical sorter can a print made up of a group consisting of Na, Nb, Nc, . . . , 

be provided. Nx pages (Na, Nb, Nc, . . . , Nx are integers of 1 or more 

FIGS. 8 and 9 show process flows of the controller 7 when independently of each other) described in the conventional 

the data format in Example 2 is applied. 15 example can also be made according to the invention. 

A flag S indicating the presence or absence of the sped- This case is on the precondition that information of the 

fication of the number of copies is set to 0 (no specification) number of copies is also sent from the host, and the printer 

at step S10 in FIG. 8. Initialization is executed at step Sll, needs also t0 recognize the information of the number of 

wherein M is a number-of-copies register, Mx is a number- 2Q copies. When print information is sent from the host 1 in the 

of-copies counter, P is the number of pages of intermediate order of Js{M{l,2,3,4, . . . ,Na}, {1,2,3,4, . . . ,Nb}, 

print information stored in the storage means and prepared, {1,2,3,4, . . . ,Nx}}Je, it is stored in the RAM 44 or the 

and F is a flag set to 1 when a memory overflow occurs. Print auxiliary storage 45 as intermediate print information. If the 

information containing a job is received at step S12. If Js face-down paper discharge mode is specified, when print is 

(print job start) is encountered at step S13, S=l is set at step executed in the order of 1, 2, 3, 4, ... , Na, 1, 2, 3, 

S14 and receiving the print information is continued. On the 4, .... Nb, .... 1, 2, 3, 4, .... Nx, the offset paper discharge 

other hand, if Js is not encountered at step S13, an attempt unit 21 is switched to the opposite position and the process 

is made to detect the number of copies at step S15. If the * s repeated M times; if the face-up paper discharge mode is 

number of copies is detected, it is saved in Mat step S16 and specified, while the offset paper discharge unit 21 is 

the count is also saved in Mx at step S17. A check is made switched in the reverse order, the process is repeated M 

to see if 1-page intermediate print information has been times » whereby M copies of the print sorted in the order of 

prepared at step S18. If YES is returned, whether or not print 1, 2, 3, 4, Na, 1, 2, 3, 4, . . . , Nb, . . . , 1, 2, 3, 4, . . . , Nx 

job start command Js is found is checked at step S19. If Js can be provided, and moreover each copy of the print is 

is found, no print is executed and control goes to step S20 sorted in the group order and thus can be taken out easily, 

at which the counter P is incremented by one and preparing 35 By the way, if the controller 7 can recognize user setting 

of intermediate print information of the next page is con- before receiving print information, the necessity for waiting 

tinued. On the other hand, if Js is not found at step SI 9, for conversion processing into a bit image until a cluster of 

control goes to step S25 (FIG. 9) to start print. At step S21, intermediate print information is all stored may be able to be 

whether or not Je (print job end) is encountered is checked. eliminated. That is, if user setting of face-down paper 

If Je is encountered, control goes to step S25 (FIG. 9) to start 4Q discharge mode specification is previously recognized, print 

print. On the other hand, if Je is not encountered at step S21, information can be converted into bit images in the reception 

whether or not the remaining available capacity of the data order without waiting for conversion processing into a 

storage means is less than a predetermined value is checked bit image until the print job end is recognized; if user setting 

at step S22. If the remaining available capacity is less than of face-up paper discharge mode specification is previously 

the predetermined value, the storage means is assumed to be 4S recognized, starting of conversion into a bit image is sup- 

short of available memory capacity and the flag F is set to pressed until the print job end is recognized. This will be 

1 at step S23. Then, control goes to step S25 (FIG. 9) to start discussed with the system in FIG. 1. To discharge paper to 

print. If the storage means is not short of available memory the face-down tray 23, processing as conventional is per- 

capacity, the print information is converted into the inter- formed and the print result in the page order can be produced 

mediate print information format at step S24 and reception 5Q without losing the time taken for providing the print. On the 

is continued. other hand, to discharge paper to the face-up tray 24, when 

At step S25 in FIG. 9, whether or not the paper discharge information is sent from the host 1 in the order of 

mode is face-up is checked at step S25. If the paper Js{l,2,3,4, . . . ,N}Je, it is stored in the RAM 44 as 

discharge mode is face-up, P is assigned to a print order intermediate print information and when the print job end 

specification page counter Q at step S25. Print is started at 55 comes » the intermediate print information corresponding to 

the last page and is continued until Q becomes 0 at steps S26 the last page is read from the RAM 44 and is expanded into 

to S30. On the other hand, steps S31 to S35 are a process a bit which then is sent to the engine 11, whereby 

flow in the face-down paper discharge mode, which will not print is executed in the order of N, . . . , 4, 3, 2, 1, whereby 

be discussed me P rmt resu lt m me P a § e order can be produced more 

When P becomes equal to or less than 0 at step S34, the 60 ra P idl y in res P onse to me seii ^' 

offset paper discharge unit is switched to the different Although we have discussed six examples in FIG. 6, the 

position for the next partial print at step S36. The number- embodiment of the invention can also be applied to other 

of-copies counter Mx is decremented by one and the result examples; if at least a cluster of print information can be 

is assigned as new Mx at step S37. Whether or not the recognized or prepared as a result, it is sufficient, 

number-of-copies counter Mx is 0, namely, as many copies 65 For example, intermediate print information is stored in 

as the number of copies have been printed is checked at step the storage means and the available storage limit in which 

S38. If the number of copies is not reached, control returns information cannot be stored any more is reached. The 
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information stored to the limit can also be assumed to be a given and different print specification processing will be 

cluster of intermediate print information. In this case, (1) a described. However, this does not mean that the first 

case where no job cluster as listed in FIG. 6 can be prepared embodiment discussed above is not in such a configuration; 

or (2) a case where one or more job clusters can be prepared processing as described above can be performed in a similar 

can occur until the available storage limit is reached. 5 configuration. 

The case in (1) is, in other words, a case where the storage u '° * e embodiment processing is performed by executing 
means containing the auxiliary storage 45 becomes full me following tasks alternately: A reception task for receiv- 
before all print information is stored as a cluster of inter- ,n S da,a from a h ° s } 1 at a /eceptton buffer, a job language 
mediate print information, for example, the storage means interpretation task for reading the data stored in the recep- 
becomes full before the print job end following the last 10 Hon buffer and interpreting the data a print data analysis 
Ntb-page print information is recognized. In this case, a task "^converting print ^formation data mlo intermediate 
trigger defined by the available memory capacity of the P nn ? ""formation and storing the intermediate print infer- 
storage means is set, the intermediate print information maUoD m an ln ' e ™ediate pnnt information buffer, an image 
already stored in the storage means is used to perform print preparation task for preparing a bit image from the inter- 
processing in any desired page order according to the trigger, is mediate pnnt mfomation stored in the intermediate pnnt 
and at the termination of the processing, the remainder ^^^^5^!^* ir ffl»^*P™^«»* 
received during the processing, converted into intermediate a^ask for monjtormg^a control panel>62 and accepting reset 
print information, and stored in the storage means is "PJf- a taskfor feedm S or discharging paper, a task for 
processed, whereby although copies of a print sorted in the mak » n 8 a P™ 1 remj f etc - ( whl< * wM be dossed in 
desired page order to the last Nth page cannot be provided, 20 detail later). These tasks are assigned priorities and generally 
a print can be provided in the correct page order for each are e J xecut « d "Innately in several-msec-order time units 
predetermined unit determined from the available storage based on ,he , Panties. Also available are a standby mode 
capacity of the storage means. Thus, the last resorting labor transiUon ' ask for causin 8 a pnnt mechanism 25 to make the 
required for the operator can be lessened. trans '» l0D fr ° m « operation mode to a standby mode and a 

. 25 standby mode release task for releasing the standby mode 

Ontheotherhand,thecase.n(2) / s,inotherwords,acase and m ^ ^ taBsS&)a to the tion mode For 

where if one or more clusters of intermediate pnnt infor- exalnple it a real . time monitor detecls no data ; , for 

mat.on separated by an end code or a job as shown m FIG. ^ ^ for a jven ^ (for j fiye mimjtes) 

6 are stored ,n the storage means, conversion of the mter- Qr more Qr nQ ^ ion of a k board 15 for a iven 

mediate pnnt .information into a bit unage * not started until time Qr mor6( , he standb mode transition task ^ executed 

the capacity of the storage means reaches a predetermined fof fflaki , he lransitioQ from ^ im fflode [Q , he 

value. This predetermined capacity of the storage means is s , andb mode Wnen an ana , ^ xciion M execu , es , he 

assumed to be 50%, 80%, etc., of the storage limit capacity various , asks for { ^ mQnitor Qf an 

of the storage means, for example. In this case, a tngger , , e of ms execu , ed 0Q , he ordef of j msec or 

dehned by the predetermined capacity 01 the storage means , ess references the priorities of 

the tasks, etc., for determin- 

is set and one or more clusters of the intermediate print mg which task lhe CPU use right is to be passed to. The tasks 

information already stored in the storage means is used to discussed later are iven for e le ^ the t et ar6 

perform print processing in any desired page order accord- ^ tQ ^ Fof examp , e> management execution of 

ing to the trigger. p r - nt S p ec jfi ca tions and coaversion of intermediate print 

When conversion of the intermediate print information ^ information into a bit image are assigned to a single task, but 

into a bit image is started, reception means need not stop ma y b e assigned to separate tasks, needless to say. 

receiving print information from the host, because conver- FIG. 10 shows functional blocks of the controller 7 to 

sion of the intermediate print information into a bit image is show print process i n g. F IG. 11 shows a process flow of the 

executed independently of reception of print information by contr oller 7 from print information reception to print execu- 

the reception means. This is also applied when the trigger for 45 t j on 

conversion of the intermediate print information into a bit When dm fa transmiUed from the host x first the 

image is set as the storage capacity limit of the storage ^ ta&k n ^ ocessi xion of the data F at 

means. That is, if the intermediate pnnt information is ^ rforms data fe ion ocessin at st ^ and 

converted into a bit image and the bit image is sent to the st0fes the feceived daU m ^ ^on buffer 83, then 

engine, an empty area of the storage means occurs, thus it is 5Q lransmits daU at ^ Contro] ig transferred l0 anothcr 

not necessary to stop receiving information from the host. task The receptioQ buffef ^ ^ formed ia a 44 and m 

The printer driver that can be used with the image auxiliary storage 45 such as a hard disk drive. A storage 

information print system of the invention may have at least management task 81 determines which of the RAM 44 and 

a function of sending description data of the image to be me auxiliary storage 45 the data is to be stored in. It 

printed and control commands representing it. If it also has 55 determines which of the RAM 44 and the auxiliary storage 

a function of separating print information in the format 45 the data is to be saved in so that the data can be saved and 

easily identifying one cluster of print information and rep- consumed most efficiently by considering the difference 

resenting it, it is more convenient when viewed from the between the read time and the write time caused by the 

image information print system. For example, the format is difference between the RAM 44 and the auxiliary storage 45, 

any of the data formats as in Examples 2-6 in FIG. 6. 60 t he print information transfer rate from the host, the print 

However, the function itself of the printer driver can be information processing (print information analysis to print 

provided in any way and the image information print system execution) speed at the printer, and any other factors, as 

of the invention is not restricted by the embodiment. described above. For example, if print processing is delayed 

Another embodiment of the invention will be discussed. and data remains in the RAM 44 on a whole, some data is 

In the embodiment, a specific configuration example of the 65 stored in the auxiliary storage 45 and then read into the 

controller 7 for totally controlling data reception containing RAM 44 as required, whereby both of the RAM 44 and the 

print information to print execution as described above is auxiliary storage 45 are used efficiently. Information con- 



08/19/2004, EAST Version: 1.4.1 



6,104,498 

13 14 

cerning the storage locations of the data is written into a executed, test print is set at step S60. Whether or not 

management table 82. The information in the management multiple-copy print is specified is determined at step S61. If 

table 82 is transferred to the next task using the data. The multiple copy print is specified, the number of print copies 

storage management task 81 also manages the storage limit is set at step S62, then print is started at step S63. 

of the storage means as described above. If the storage 5 FIG. 13 show a flow for test printing of only one page of 

means is about to reach the storage limit, the storage P-page print information and then printing a total of M 

management task 81 informs, for example, the print man- copies. When test print is set as described above, the print 

agement task 74 of the fact, as described above. management task 74 converts the intermediate print infor- 

The job language interpretation task 72 starts processing mation of the first page into an image and executes print at 

at reception of the data at step T4 and interprets the job 10 step S71. A wait is made for input indicating whether or not 

language of the data at step T5. If print specifications of the test print is OK at step S72.<Iflheaest:print:is^ot-OK, ::? 

reverse-order print, multiple-copy print, etc., are described aU the^inory^re^ 

in the portion written the job language, the job language <^e^inated.4f4he4^ n 

interpretation task 72 sends the specification command to t to-the-Pth .page 

the print management task 74 at step T6. The print man- 35 ^mammg.(^^^^ 

agement task 74 recognizes the print specification at step T8 ^copie5:haye b^prnte^^ 

and transmits at step T9. step^3-.^emory areas are cleared and the process is 

The print data analysis task 73 starts processing at recep- _ T _ — ^ a . . . 

tion at step TIO and converts print information into inter- u ¥lG \ 14 ^ a flow for test pnntmg of one copy at the 

mediate print information at step Til. Here, the task reads 20 be P nmn S before co P ies ° f P "P a S e P nnt information are 

data stored in the reception buffer 83 based on the informa- P nnted * First > on * C0 PL of ^ c P™ 1 information » 

tion in the management table 82, converts the data into ?™ icd at s Jf P f S91 ' S9 \^ 6 a wait * T made toT ™f*l 

intermediate print information, and stores the intermediate indicating whether or not the test print is OK at step S95. If 

print information in the intermediate print information buffer * e tes * P rmt 1S ™l 0K , at u Step S95 ' ^ thC memo 1 r y areaS 

84. Like the reception buffer 83, the intermediate print 25 cleared at ^ ste P S96 and . tne PJ 00 ? 8 15 terminated. If the test 

information buffer 84 is formed in the RAM 44 and the J, 3 ^ ^ remaining (M-l) copies are printed at steps 

auxiliary storage 45. The storage management task 81 S When the remaining copies have been printed, 

determines on which of the RAM 44 and the auxiliary control goes from step S98 to step S96. All memory areas are 

storage 45 the intermediate print information is to be stored. cleared and the P rocess 15 term mated. < 

Information concerning the storage locations of the inter- 30 ^ exam ples of the print specifications we have dis- 

mediate print information is written into the management cussed are representative examples; various print specifica- 

table 82. Whenever 1-page intermediate print information is tlons are possible. For example, after pnnt terminates, its 

stored, the print data analysis task 73 sends the information P nnt information may be saved. In this case, if the saved 

to the print management task 74 at step T12. Upon reception P nnt information can be again printed later according to 

of the information at step T13, the print management task 74 35 m P m throu 8 h the P nnter P anel > elc - the P nnt ume iS 

executes print one page at a time if normal print, namely, shortened drastically. For example, it is convenient for 

print in the transmitted print information order is executed; repetitive form print, etc. Normally, after print terminates, 

however, if print of a cluster of print information in the intermediate print information left in the memory is cleared 

reverse order, for example, is specified, the print manage- as a mle > bul can also be saved unless otherwise specified, 

ment task 74 delays print execution until information in 40 For exam P le > ^ shown in nG - 15 ( A )> whether or not print 

which the intermediate print information of the last page is information is to be left in memory can also be specified as 

stored is received. The print data analysis task 73 analyzes al ste P sm after the termination of print. The memory may 

the print information of the last page (Q page) at step T14 be cleared at ste P SU2 onl y when a clear command is 

and transmits the analysis result at step T15. Then, upon entered. For such saved pnnt information, for example, as 

reception of the analysis result at step T16, the print man- 45 shown m nG 15 W' ^ memory is cleared at step S114 

agement task 74 executes print conforming to the print according to reset input as at step S 113 after the termination 

specifications at step T17. TTiat is, it converts the interme- °^ P rmt * 

diate print information matching the print specification of To save print information in such a manner, either the 

test print, reverse-order print, etc., into bit images in the received print information or intermediate print information 

specification order, and transmits at step 18. 50 m ay be left in memory; for example, the received print 

FIG. 12 shows an example of a process flow of the print information or intermediate print information, whichever is 

management task 74. Whether or not confidential print is lhe smaller, can also be automatically selected and saved, 

specified is determined at step S51. If confidential print is ^ data in the RAM 44 10 be saved <*n be saved in the 

specified, a wait is made for the user to enter a password. If auxiliary storage 45 automatically, 

a password is entered at step S52, whether or not the entered 55 We nave discussed the invention by taking the laser 

password is correct is determined at step S53. If the pass- printer as an example, but it is obvious that the invention can 

word is not correct, it is discarded at step S54 and the also be applied to every print system. , 

process is terminated. If confidential print is not specified at For connection to a network, the image information print 

step S51, whether or not a command for a wait is made is method of the invention can be used by constructing a 

determined at step S55. If a wait command print is specified, 60 similar system on a printer server. That is, a storage can be 

a wait is made for command input at step S56. After a easily provided by using RAM, hard disk, etc., of the 

command is input, control goes to step S57. If command specified server in combination and if the controller of the 

wait print is not specified, control also goes to step S57. printer server performs control similar to that in the 

Whether or not reverse -order print is specified is determined invention, a print can be provided in the correct order from 

at step S57. If reverse-order print is specified, the reverse 65 a desired tray of a desired printer. 

order is set at step S58. Whether or not test print is to be The image information print system can also be applied to 

executed is determined at step S59. If test print is to be both-sided printing easily, needless to say. 
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Effects of the Invention 

According to the invention, a printer is provided with a 
large-capacity auxiliary storage, whereby various print 
specifications can be easily selected and print can be 
executed in various forms without the need for operation 
from the host computer. 

For example, even to execute copy print of more than one 
copy of more than one page, the host needs to send print 
information to the printer only once, so that the communi- 
cation time with the host can be shortened, resulting in 
shortening of the host release time, enabling the operator to 
start another job earlier than was previously possible. Since 
the print information reception time from the host can be 
omitted, the image information print system can print in a 
short time for making multiple copies. 

The image information print system of the invention can 
flexibly deal with furthermore complicated copying, such as 
making M copies of a print consisting of Na, Nb, Nc, . . . , 
Nx pages and can also be used to print one copy of print 
information of pages 1 to N as previously used. 

According to the invention, an expensive and large sorter 
paper discharge unit can be made unnecessary, thus the 
image information print system can be made inexpensive 
and small. If an offset paper discharge unit is used, the limit 
on the number of physical trays in a sorter is eliminated, thus 
the number of copies is not limited. 

According to the invention, even if the storage has an 
insufficient capacity, intricate work of the operator such as 
page sorting of print recording media can be minimized. 

What is claimed is: 

1. An image information print system comprising: 
means for receiving job data containing print information 

input from a host computer; 
job language interpretation means for interpreting the job 
data; 

format conversion means for converting a format of the 
print information to prepare intermediate print infor- 
mation; 

means for storing one of the job data not subjected to 
format conversion for preparing the intermediate print 
information and the intermediate print information; 

print management means for issuing a print execution 
instruction based on a desired print specification 
selected from a group including confidential print, 
command wait print, test print, reverse-order print, 
multiple-copy print and save after print; 

print execution means for converting the intermediate 
print information into bit image data and executing 
printing based on the print execution instruction of said 
print management means; and 

paper discharge face specification means for specifying 
face-down or face -up paper discharge, wherein said 
print management means detects information indicat- 
ing face-down or face-up paper discharge provided by 
said paper discharge face specification means before 
reception of print information from the host computer 
and converts the intermediate print information into bit 
image data in desired units without waiting for a cluster 
of intermediate print information to be stored in said 
storage means if conversion processing is performed in 
a print reception order in response to the paper dis- 
charge face information. 

2. The image information print system according to claim 
1, wherein said print management means determines in 
sequential order of confidential print, command wait print, 
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multiple-copy print, and save after print, whether or not a 
print specification request corresponding thereto is made. 

3. The image information print system according to claim 
1, wherein said desired print specification can be specified 

5 for saved intermediate print information from the host 
computer. 

4. The image information print system according to claim 
1, further including input means through which the desired 
print specification can be specified for saved intermediate 

3Q print information. 

5. The image information print system according to claim 
1, wherein said storage means has a RAM and auxiliary 
storage means, and said image information print system 
further includes storage management means for determining 
which of said RAM and said auxiliary storage means the 

15 data and intermediate print information are to be stored in. 

6. An image information print system comprising: 
means for receiving job data containing print information 

input from a host computer; 
2Q job language interpretation means for interpreting the job 
data; 

format conversion means for converting a format of the 
print information to prepare intermediate print infor- 
mation; 

2S means for storing one of the job data not subjected to 
format conversion for preparing the intermediate print 
information and the intermediate print information; 
print management means for issuing a print execution 
instruction based on a desired print specification 

30 selected from a group including confidential print, 
command wait print, test print, reverse -order print 
multiple -copy print and save after print; 
print execution means for converting the intermediate 
print information into bit image data and executing 

35 printing based on the print execution instruction of said 
print management means; and 
capacity limit recognition means for determining whether 
said intermediate print information stored in said stor- 
age means exceeds a predetermined capacity, setting a 

40 cluster of intermediate print information, instructing 
print execution and informing said print management 
means that intermediate print information stored in said 
storage means exceeds a predetermined capacity, 
wherein while data containing print information is 

45 being received at said reception means, if intermediate 
print information prepared from the print information 
stored in said storage means exceeds said predeter- 
mined capacity, said capacity limit recognition means 
sets the intermediate print information stored before the 

50 intermediate print information exceeds the predeter- 
mined capacity as a cluster of intermediate print 
information, instructs said print execution means to 
execute printing and informs said print management 
means that the predetermined capacity has been 

55 exceeded. 

7. The image information print system according to claim 
6, wherein the predetermined capacity of said capacity limit 
recognition means is a storage capacity limit of said storage 
means. 

60 8. The image information print system according to claim 
1, wherein said job language interpretation means detects a 
first start job command and a last end job command from the 
job data and recognizes print information sandwiched 
between the start and end job commands as a cluster of print 

65 information. 

9. The image information print system according to claim 
1, further including paper discharge face specification means 
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for specifying face-down or face-up paper discharge, 
wherein said print management means determines a conver- 
sion processing procedure of the intermediate print infor- 
mation stored in said storage means into bit image data so 
that a print provided as a result of printing is sorted in a 
desired page order in response to paper discharge face 
information provided by said paper discharge face specifi- 
cation means. 

10. An image information print method comprising the 
steps of: 

receiving data containing print information input from a 
host computer; 

interpreting the data, said interpreting step comprising the 
steps of detecting a first start job command and a last 
end job command from said data and recognizing print 
information sandwiched between the start and end job 
commands as a cluster of print information; 

converting a format of the print information to prepare 
intermediate print information; 

specifying face-down or face-up paper discharge before 
reception of print information from the host computer 
and converting the intermediate print information into 
bit image data in desired units without waiting for a 
cluster of intermediate print information to be stored if 
conversion processing is performed in a print reception 
order in response to the paper discharge face informa- 
tion; 

issuing a print execution instruction based on a desired 

print specification; and 
executing printing based on the issued print execution 

instruction. 

11. The image information print method according to 
claim 10, wherein in an order of confidential print, command 
wait print, multiple-copy print, and save after print, whether 
or not a print specification request corresponding thereto is 
made is determined. 

12. A storage medium executable with a host computer for 
driving an image information print system, wherein the 
image information print system stores a program for receiv- 
ing data containing print information input form the host 
computer, interprets the data, converts a format of the print 
information to prepare intermediate print information, stores 
the intermediate print information in storage means thereof, 
and executes a desired print specification, said interpreting 
step comprising the steps of detecting a first start job 45 
command and a last end job command from said data and 
recognizing print information sandwiched between the start 
and end job commands as a cluster of print information and 
said storage medium having a program code recorded 
thereon, said program code comprising: 

means for making the image information print system 
interpret the print specification based on at least one of 
a command contained in the data and a command 
entered separately from the data; 

means for making the image information print system 55 
specify face -down or face-up paper discharge before 
reception of print information from the host computer 
and converting the intermediate print information into 
bit image data in desired units without wailing for a 
cluster of intermediate print information to be stored if 60 
conversion processing is performed in a print reception 
order in response to the paper discharge face informa- 
tion; and 

means for making the image information print system 
execute printing based on the print specification. 

13. The storage medium according to any claim 12, 
wherein said program determines in an order of confidential 
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print, command wait print, multiple-copy print, and save 
after print, whether or not a print specification request 
corresponding thereto is made. 

14. An image information print system comprising: 
means for receiving job data containing print information 

input from a host computer; 
job language interpretation means for interpreting the job 
data; 

format conversion means for converting a format of the 
print information to prepare intermediate print infor- 
mation; 

means for storing one of the job data not subjected to 
format conversion for preparing the intermediate print 
information and the intermediate print information; 

print management means for issuing a print execution 
instruction based on a desired print specification 
selected from a group including confidential print, 
command wait print, test print, reverse-order print, 
multiple-copy print and save after print; 

print execution means for converting the intermediate 
print information into bit image data and executing 
printing based on the print execution instruction of said 
print management means; and 

paper discharge face specification means for specifying 
face-down or face-up paper discharge, wherein said 
print management means detects information indicat- 
ing face-down or face-up paper discharge provided by 
said paper discharge face specification means before 
reception of print information from the host computer 
and waits for a cluster of intermediate print information 
to be stored in said storage means before starting 
conversion of intermediate print information into bit 
image data if the intermediate print information is 
converted into bit image data in an order reverse to the 
print information reception order. 

15. An image information print system comprising: 
means for receiving job data containing print information 

input from a host computer; 
job language interpretation means for interpreting the job 
data; 

format conversion means for converting a format of the 
print information to prepare intermediate print infor- 
mation; 

means for storing one of the job data not subjected to 
format conversion for preparing the intermediate print 
information and the intermediate print information; 

print management means for issuing a print execution 
instruction based on a desired print specification 
selected from a group including confidential print, 
command wait print, test print, reverse -order print, 
multiple-copy print and save after print; 

print execution means for converting the intermediate 
print information into bit image data and executing 
printing based on the print execution instruction of said 
print management means; and 

paper discharge face specification means for specifying 
face-down or face-up paper discharge, wherein said 
print management means detects information indicat- 
ing face-down or face-up paper discharge provided by 
said paper discharge face specification means before 
reception of print information from the host computer 
and converts the intermediate print information into bit 
image data in desired units without waiting for a cluster 
of intermediate print information to be stored in said 
storage means if conversion processing is performed in 
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a print reception order in response to the paper dis- 
charge face information, or waits for a cluster of 
intermediate print information to be stored in said 
storage means before starting conversion of intermedi- 
ate print information into bit image data if the inter- 
mediate print information is converted into bit image 
data in an order reverse to the print information recep- 
tion order. 

16. An image information print method comprising the 
steps of: 

receiving data containing print information input from a 
host computer; 

interpreting the data, said interpreting step comprising the 
steps of detecting a first start job command and a last 
end job command from said data and recognizing print 
information sandwiched between the start and end job 
commands as a cluster of print information; 

specifying face-down or face-up paper discharge before 
reception of print information from the host computer 
and waiting for a cluster of intermediate print informa- 
tion to be stored before starting conversion of interme- 
diate print information into bit image data if the inter- 
mediate print information is converted into bit image 
data in an order reverse to the print information recep- 
tion order; 

issuing a print execution instruction based on a desired 

print specification; and 
executing printing based on the issued print execution 

instruction. 

17. An image information print method comprising the 
steps of: 

receiving data containing print information input from a 
host computer; 

interpreting the data, said interpreting step comprising the 
steps of detecting a first start job command and a last 
end job command from said data and recognizing print 
information sandwiched between the start and end job 
commands as a cluster of print information; 

specifying face-down or face -up paper discharge before 
reception of print information from the host computer 
and converting the intermediate print information into 
bit image data in desired units without waiting for a 
cluster of intermediate print information to be stored if 
conversion processing is performed in a print reception 
order in response to the paper discharge face 
information, or waiting for a cluster of intermediate 
print information to be stored before starting conver- 
sion of intermediate print information into bit image 
data if the intermediate print information is converted 
into bit image data in an order reverse to the print 
information reception order; 

issuing a print execution instruction based on a desired 
print specification; and 

executing printing based on the issued print execution 
instruction. 

18. A storage medium executable with a host computer for 
driving an image information print system, wherein the 
image information print system stores a program for receiv- 
ing data containing print information input form the host 
computer, interprets the data, converts a format of the print 
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information to prepare intermediate print information, stores 
the intermediate print information in storage means thereof, 
and executes a desired print specification, said interpreting 
step comprising the steps of detecting a first start job 
command and a last end job command from said data and 
recognizing print information sandwiched between the start 
and end job commands as a cluster of print information and 
said storage medium having a program code recorded 
thereon, said program code comprising: 
means for making the image information print system 
interpret the print specification based on at least one of 
a command contained in the data and a command 
entered separately from the data; 
means for making the image information print system 
specify face-down or face-up paper discharge before 
reception of print information from the host computer 
and waiting for a cluster of intermediate print informa- 
tion to be stored before starting conversion of interme- 
diate print information into bit image data if the inter- 
mediate print information is converted into bit image 
data in an order reverse to the print information recep- 
tion order; and 
means for making the image information print system 

execute printing based on the print specification. 
19. A storage medium executable with a host computer for 
driving an image information print system, wherein the 
image information print system stores a program for receiv- 
ing data containing print information input form the host 
computer, interprets the data, converts a format of the print 
information to prepare intermediate print information, stores 
the intermediate print information in storage means thereof, 
and executes a desired print specification, said interpreting 
step comprising the steps of detecting a first start job 
command and a last end job command from said data and 
recognizing print information sandwiched between the start 
and end job commands as a cluster of print information and 
said storage medium having a program code recorded 
thereon, said program code comprising: 

means for making the image information print system 
interpret the print specification based on at least one of 
a command contained in the data and a command 
entered separately from the data; 
means for making the image information print system 
specify face-down or face-up paper discharge before 
reception of print information from the host computer 
and converting the intermediate print information into 
bit image data in desired units without waiting for a 
cluster of intermediate print information to be stored if 
conversion processing is performed in a print reception 
order in response to the paper discharge face 
information, or waiting for a cluster of intermediate 
print information to be stored before starting conver- 
sion of intermediate print information into bit image 
data if the intermediate print information is converted 
into bit image data in an order reverse to the print 
information reception order; and 
means for making the image information print system 
execute printing based on the print specification. 
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